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(54) Child resistant container and closure assembly 

(57) A child resistant package including a container 
(20) having an open end and multiple threads (22) on 
the external surface of the container adjacent the upper 
end. A closure (26) having a base wall and a peripheral 
skirt has an inner surface formed with multiple threads 
(32) corresponding in number to the multiple threads on 
the container for engaging the threads on the container. 
A release element formed integrally on the exterior sur- 
face of the container below the threads. The release el- 
ement (50) includes an integral axial lug (54) extending 
upwardly toward the open end of the container. The clo- 
sure has a plurality of circumferentially spaced stops 
(44) on the inner surface of the skirt of the closure below 
the threads corresponding in number to the threads on 
the closure and the number of threads on the container. 
The lug on the release element normally extends up- 
wardly for engagement with at least one of the stops 
such that when the release element is pressed radially 
inwardly, the lug is disengaged from engagement with 
a stop and the closure can be removed by unthreading 
the closure from the container. 



FIG.1 
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Description 

Background and Summary of the invention 

Child resistant packages have been devised in the 
prior art for the protection of young children. Among the 
prior art types of safety closures are those which involve 
the ratcheting engagement of teeth on a container screw 
cap with a yielding locking element or tooth on the con- 
tainer neck or body portion, the container locking tooth 
responding to a downward manual pressure to effect re- 
lease of the closure of the child resistant package. Ex- 
amples of such prior art type of cap are contained in U. 
S. Pat. Nos. 3,700,133; 3,884,379; 3,892,326; and 
3,902,620. 

It is also known in the prior art to provide a child 
resistant package in which a movable release element 
on the closure responds to lateral or side pressure to 
free the cap from interlocking engagement with teeth or 
other like projection means on the container. In U.S. Pat. 
No. 4,036,385, the child resistant package consists of a 
container body having a yielding resilient manually op- 
erable release element positioned on the side wall of the 
container near the end thereof which receives a screw- 
threaded cap. The release element carries a single up- 
standing locking tooth which is capable of ratcheting to 
interlocking engagement with a tooth on a bottom skirt 
member of the threaded cap during rotation of the cap 
to gradually tighten it down on the threaded portion of 
the container. The release element responds to pres- 
sure applied by the thumb at one side of the container 
to shift the tooth of the release element inwardly on a 
substantially radial path relative to the axis of the con- 
tainer and container cap. This movement separates the 
tooth to the release element from the locking tooth 
means of the threaded cap so that the cap may be re- 
moved by simple rotation. 

Among the objectives of the present invention are 
to provide a child resistant package wherein the amount 
of rotation of the closure relative to the vial would be 
reduced to approximately one quarter turn to provide a 
low removal torque to make the closure easy to un- 
screw; which has multiple threads with corresponding 
multiple stops and any one of these stops on the closure 
may cam over a locking tooth on the vial and lock the 
closure in the child resistant mode; which has a release 
element that is of sufficient radial width and axial thick- 
ness such that it is convenient for an adult to depress 
the release element and move it inwardly and down- 
wardly yet difficult for a young child to operate. 

Description of the Drawings 

Fig. 1 is an exploded perspective view of child a re- 
sistant package embodying the invention. 

Fig. 2 is a fragmentary elevational view of a portion 
of the container. 

Fig. 3 is a fragmentary sectional view taken along 
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the line 3-3 in Fig. 2. 

Fig. 4 is a bottom plan view of the closure. 
Fig. 5 is a top plan view of the closure. 
Fig. 6 is an enlarged vertical sectional view of a por- 
s tion of the package. 

Fig. 7 is a fragmentary sectional view similar to Fig. 
6 showing the parts in position for removal of the closure 
from the container. 

FIG. 8 is a fragmentary sectional elevational view 
of the closure. 

FIG. 9 is a fragmentary sectional view taken along 
the line 9-9 in FIG. 2. 

Description of the Preferred Embodiment 

Referring to FIGS. 1-7, the child resistant package 
comprises a cylindrical plastic container or vial 20 which 
has a multiple lead external thread 22 adjacent its upper 
open end and a radial flange 24 below the multiple lead 
threads. The multiple lead threads 22 preferably com- 
prise four threads 22. At least one of the the threads 22 
has an axially extending abutting surface 23 adjacent 
its leading end. The container 20 is adapted to receive 
a plastic closure 26. The closure 26 is preferably of a 
reversible type which has a cylindrical portion 28 which 
has an external thread 30 adapted to engage the inter- 
nal thread 32 on the container 20 to close the container 
20 when a non-child resistant mode of use is desirable. 

The closure 26 also includes an annular radial 
flange 34 which extends from the base of the portion 28. 
An annular peripheral skirt 36 extends axially down- 
wardly from the radial flange 34 and is concentric with 
the portion 28. Multiple internal threads 38 are formed 
on the internal surface of skirt 36 and engage the exter- 
nal multiple threads 22 on the container 20. The internal 
threads 38 correspond in number to the number of ex- 
ternal threads 22 and preferably comprise four threads. 
Each thread 38 includes a blunt leading thread end 39. 

The closure 26 includes a second annular skirt 40 
extending axially downwardly from the lower end of the 
skirt 36 and connected thereto by a second annular 
flange 42 such that the skirt 40 is spaced from the 
threads 38. A plurality of axially extending flat lugs or 
stops 44 extend from the inner surface of skirt 40 and 
correspond in number to the number of threads 22, 38. 
Each lug or stop 44 includes a flat radial surface lying 
in an axial plane. 

The closure 26 may include an axial ring or plug por- 
tion 46 concentric with and spaced inwardly of skirt 36 
and adapted to enter the mouth of the container 20 in 
spaced relation to the internal threads 32 when the cap 
is applied to the container as shown in Fig. 6. This forms 
a valve which seals on the interior of the container. 

A deflectable tab or release element 50 is mounted 
on the vial 20 at an interruption or space in the flange 
24. The release element 50 is connected to the vial 20 
by circumferentially spaced horizontal flexible and resil- 
ient arms 52 which are attached to the vial 20 at one 
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end and to the release element 50 at the other end such 
that the release element is spaced from the vial. The 
deflectable release element 50 has a radial width and 
axial thickness which is sufficient to make the element 
convenient for an adult to depress the element yet diffi- 
cult for a child to operate. A single integral locking tooth 
54 extends axially upwardly from the release element 
50. The release element 50 responds to thumb or finger 
pressure applied radially of the closure 26 and container 
20 such that the connecting arms 52 bend and the re- 
lease element 50 swings radially inwardly and down- 
wardly to separate the single locking tooth 54 on the re- 
lease element 50 out of interlocking engagement with a 
stop 44 on the closure 26 as the closure is rotated for 
removal (FIG. 7). 

The stops 44 and cooperating locking tooth 54 have 
corresponding sloping faces as shown clearly in Figs. 1 
and 8 whereby during rotation of the closure 26 to tight- 
en it on the container 20, one of the several stops 44 will 
easily ratchet over the locking tooth 54. During such op- 
eration, the release element 50 will yield axially down- 
wardly and/or radially inwardly as the connecting arms 
52 flex and twist to allow the necessary relative move- 
ment between the stops 44 and locking tooth 54. How- 
ever, during the package opening operation, to free or 
unlock the closure 26, the release element 50 must be 
shifted by thumb pressure in a radial and/or downward 
direction so as to remove the locking tooth 54 from the 
path of a stop 44 of the closure. 

The plastic container 20 is preferably made of poly- 
propylene and the closure 26 is preferably made of high 
density polyethylene. Other container materials which 
can be used, depending on the contents, are polypro- 
pylene, polyethylene, PET and PVC. 

The operation of the child resistant package may be 
briefly summarized as follows. The closure 26 is applied 
to the container 20 and the threads 38 and 22 are en- 
gaged. As the closure 26 is rotated to gradually tighten 
it down on the container 20 to the fully closed position, 
a stop 44 of the closure 26 will pass over the locking 
tooth 54 of the container and the release element 50 will 
swing downwardly and inwardly on the container 20 as 
the connecting arms flex. Further rotation of the closure 
causes the release element 50 to move upwardly and 
outwardly with respect to the vial 20 as a stop 44 rotates 
past locking tooth 54 and the connecting arms 52 resil- 
iency resume their original positions. Continued rotation 
brings the blunt thread ends 39 into contact with thread 
stops 23 and the closure cannot be rotated further in the 
apply direction. The contact of the blunt end 39 of thread 
38 with a stop 23 prevents the closure 26 from being 
tightened excessively on the container 20. Because the 
closure 26 has not been tightened excessively, rotation 
of the closure 26 in a removal direction is relatively easy. 
There is no tightened interference that must be over- 
come to loosen the closure. That is, the closure 26 is 
relatively loose on the container 20. The package is es- 
sentially sealed by the interference fit of the valve 46 on 
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the interior surface of the vial 20. The closure 26 is 
locked against normal rotational removal by a child 
through interengagement of the locking tooth 54 and 
one of the stops 44 on the closure 26 (FIG. 6). To remove 

s the closure 26 from the container 20, the user first press- 
es the release element 50 radially inwardly and down- 
wardly by flexing of the arms 52 to separate the locking 
tooth 54 from the stops 44 and while holding the release 
element in this position (FIG. 6), and the closure 26 is 

10 rotated in a counter clockwise direction for moving the 
closure axially upwardly with respect to the vial. 

It can thus be seen that the invention achieves the 
objective of providing a child resistant package which is 
more user friendly by having the following features: 

15 

1 . Using multiple threads 22 that permit the opening 
and/or closing of the package with approximately 
one quarter turn of the closure. 

20 2. While there is only one locking tooth 54 there are 
multiple lugs or stops 44, each being associated 
with one of the threads 22 on the closure. Any one 
of the lugs is capable of locking the closure on the 
container in the child resistant mode by abutting 

25 against locking tooth 54. If the closure is randomly 
reapplied to the vial after each opening, the lug en- 
gagement will be evenly distributed among the lugs 
44 and the package should remain child resistant 
after many opening/closing cycles. 

30 

3. Using a blunt thread start 39 on the closure and 
an abutting surface 23 at the thread root on the vial 
or container 20 so that when the closure is applied 
sufficiently to have a lug 44 on the closure 26 rotate 

35 past the locking tooth 54 on the container 20, the 
blunt end of the thread start 33 will contact the abut- 
ting surface 23 at the thread root on the container 
preventing further rotation of the closure will respect 
to the container. The purpose of the blunt thread 

^o end 39 on the closure and abutting surface 23 on 
the container is to prevent the closure from being 
over tightened. 

The present invention uses multiple lugs and multi- 
*s pie threads on the closure. Each of the threads is asso- 
ciated with a lug and any one of the lugs can be used to 
lock the closure on the vial in the child resistant mode 
depending upon the orientation of the closure with the 
vial. To the best of knowledge of the inventor, the art 
so does not show multiple thread start closures/vials with 
each thread start being associated with a locking lug, 
and any one of these locking lugs is capable of locking 
the package in the child resistant position. Also, the 
above multiple thread start/multiple lug in cooperation 
55 with blunt thread starts on the closure and abutting sur- 
faces at the thread root on the container to provide a 
single relationship between a closure locking lug and the 
vial locking tab. 
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It can thus be seen that there has been provided a 
child resistant package which is consumer friendly be- 
cause the amount of rotation of the closure relative to 
the vial would be reduced to approximately one quarter 
turn and would provide a low removal torque to make 
the closure easy to unscrew; which has multiple threads 
with corresponding multiple stops and any one of these 
stops on the closure may cam over a locking tooth on 
the vial and lock the closure in the child resistant mode; 
which has a release element that is of sufficient radial 
width and axial thickness such that it is convenient for 
an adult to depress the release element and move it in- 
wardly and downwardly yet difficult for a young child to 
operate. 



Claims 

1. A child resistant package comprising 

a plastic container having an open end, 
multiple threads on the external surface of the 
container adjacent the upper end, 
a plastic closure having a base wall and a pe- 
ripheral skirt, 

said skirt having an inner surface formed with 
multiple threads corresponding in number to 
the multiple threads on the container for engag- 
ing the threads on the container, 
a release element formed integrally on the ex- 
terior surface of the container below the 
threads, 

said release element including an integral axial 
lug extending upwardly toward the open end of 
the container, 

means mounting said release element on said 
container for radial and axial movement relative 
to said container, 

said closure having a second skirt axially out- 
wardly of said first skirt, 
said second skirt having a plurality of circum- 
ferentially spaced stops on the inner surface of 
said second skirt of the closure below the 
threads corresponding in number to the threads 
on the closure and the number of threads on 
the container, 

said lug on said release element normally ex- 
tending upwardly for engagement with at least 
one of said stops such that when the release 
element is pressed radially inwardly and axially 
downwardly, the lug is disengaged from en- 
gagement with a stop and the closure can be 
removed by unthreading the closure from the 
container. 

2. The child resistant package set forth in claim 1 
wherein each said thread on said closure has a 
blunt end and said container having at least one ax- 
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ial stop on the container beneath the leading end of 
one of said threads on the container such that when 
the closure is threaded on the container and the ax- 
ial lug on the release element is moved past the 
s stops on the closure, the blunt end on at least one 
of the threads on the closure engages the stop on 
the container adjacent the leading edge of the 
thread on the container. 

10 3. The child resistant package set forth in claim 2 
wherein said closure includes a radial flange sup- 
porting said second skirt. 

4. The child resistant package set forth in claim 3 
wherein said closure includes an integral valve por- 
tion sealingly engaging the internal surface of the 
open end of the container when the closure is ap- 
plied to the container. 

5. The child resistant package set forth in claim 4 in- 
cluding a plug portion on the base wall of said clo- 
sure extending axially outwardly from the base wall 
of the closure, 

said plug portion having external threads ther- 
eon adapted to engage complementary internal 
threads on the interior surface of the container and 
thereby provide a non-child resistant mode of using 
the closure on the container. 

6. The child resistant package set forth in claim 1 
wherein each said thread on said closure has a 
blunt end and at least one said thread on the con- 
tainer has an axial stop beneath the leading end of 
one of said threads on the container such that when 
the closure is threaded on the container and the ax- 
ial lug on the release element is moved past the 
stops on the closure, the blunt ends of the threads 
on the closure engages the stops on the leading 
ends of the threads of the container adjacent the 
leading edge of the thread on the container. 

7. The child resistant package set forth in claim 2 
wherein said closure includes an integral plug por- 
tion sealingly engaging the internal surface of the 
open end cf the container when the closure is fully 
applied to the container, 

said plug portion having a length sufficient to 
enter the container and make circumferential con- 
tact with the interior of the container prior to the axial 
stop on the closure engaging and camming past the 
lug on the release element during application of the 
closure to the container. 

8. The child resistant package set forth in claim 1 
wherein each said thread on said closure has a 
blunt end and each said thread on the container has 
an axial stop beneath the leading end of one of said 
threads on the container for each blunt end such 
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that when the closure is threaded on the container 
and the axial lug on the release element is moved 
past the stops on the closure, the blunt ends of the 
threads on the closure engages the stops on the 
leading ends of the threads of the container adja- 5 
cent the leading edge of the thread on the container. 

9. The child resistant package set forth in claim 8 
wherein said closure includes a cylindrical portion 
having multiple threads extending axially in a direc- 10 
tion opposite said skirt such that the closure is re- 
versible and may be used in a non-child reistant 
mode. 

10. The child resistant package set forth in any one of 1$ 
claims 1-9 wherein said means for mounting said 
release element on said container comprises an 
arm at each end of said release element, said re- 
lease element extending horizontally and circumfer- 
entially of said container, each said arm being nor- 20 
izontal, flexible and resilient such that when the clo- 
sure is rotated to apply the closure, the release el- 
ement will swing downwardly and inwardly on the 
container by flexing of the arms as the closure is 
rotated and the step of the closure passes over the 25 
locking tooth on the container and when the closure 

is rotated to remove the closure and the release el- 
ement is pressed rearwardly and downwardly, the 
connecting arms will flex; said release element hav- 
ing a radial width and axial thickness sufficient that 30 
it is convenient for an adult to depress the release 
element and move it inwardly and downwardly yet 
difficult for a young child to operate. 
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